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CLAIMS 



What is claimed is: 



1 1 . A differential amplifier for providing common-mode rejection while providing 

2 differential-mode ampUfication, comprising: 

3 a. an active differential amplification element electrically coupled to a first input 

4 signal, a second input signal and an output signal, the active differential 

5 amplification element also electrically coupled to a first voltage and a different 

6 second voltage; and 

7 b. a passive bias element electrically coupled to the active differential amplification 

8 element, the passive bias element capable of biasing the active differential 
§jg amplification element so that the active differential amplification element 

lOp operates in a saturation mode, thereby generating the output signal so that the 

I p output signal corresponds to a voltage difference between the first input signal 
ifll and the second input signal. 

1^ 2. The differential amplifier of Claim 1, wherein the active differential amplification 

ii element comprises : 

IT a, a first transistor having a first source electrically coupled to a first voltage, a first 

IP gate electrically coupled to a first node and a first drain, the first node being a 

' 5 bias node; 

6 b, a second transistor having a second drain, a second gate electrically coupled to 

7 the first node and a second source electrically coupled to a second voltage 

8 different from the first voltage; 

9 c. a third transistor having a third source electrically coupled to the first voltage, a 
10 third drain and a third gate electrically coupled to the first node; 

II e. a fourth transistor having a fourth drain, a fourth gate electrically coupled to the 
12 first node and a fourth source electrically coupled to the second voltage; 



6 
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13 


f. 


a fifth transistor having a fifth source electrically coupled to the first voltage, a 


14 




fifth dram electrically coupled to a second node and a fifth gate electrically 


15 




coupled to the first node; 


16 


g- 


a sixth transistor having a sixth drain electrically coupled to a third node, a sixth 


17 




gate electrically coupled to the first node and a sixth source electrically coupled 


18 




to the second voltage; 


19 


h. 


a seventh transistor having a seventh source electrically coupled to the second 


20 




node, a seventh drain electrically coupled to the second drain, and a seventh gate 


21 




electrically coupled to a first input signal; 


22 


i. 


an eighth transistor having an eighth dram electrically coupled to the first dram, 


23 




and an eighth source electrically coupled to the third node and an eighth gate 


'24 




electrically coupled to the first mput signal; 




j- 


a nmth transistor havmg a nmth source electrically coupled to the second node, a 


2^' 




ninth gate electrically coupled to a second input signal and a ninth drain 


213 




electrically coupled to the fourth drain; and 




k. 


a tenth transistor having a tenth drain electrically coupled to the third drain, a 


25 




tenth gate electrically coupled to the second input signal and a tenth source 


30 

ri 




electrically coupled to the third node. 


%! 
C 


3. The differential amplifier of Claim 1, wherein the passive bias element comprises: 


P 


a. 


a first resistor electrically coupling the first drain to the first node; 


■3 


b. 


a second resistor electrically coupling the second drain to the first node; 


4 


c. 


a third resistor electrically coupling the third drain to an output signal; and 


5 


d. 


a fourth resistor electrically coupling the fourth drain to the output signal; 



1 4. The differential amplifier of Claim 1, wherein the first transistor, the third transistor, the 

2 fifth transistor, the seventh transistor and the ninth transistor each comprise a p-channel 

3 device. 
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1 5. The differential amplifier of Claim 1, wherein the second transistor, the fourth transistor, 

2 the sixth transistor, the eighth transistor and the tenth transistor each comprise an n- 

3 channel device. 



1 6. The differential amplifier of Claim 1, wherein the second voltage is electrically coupled 

2 to a common ground. 



1 


7. A differential amplifier for providing common-mode rejection while providing 


2 


differential-mode amplification, comprising: 


3 


a. 


a first transistor having a first source electrically coupled to a first voltage, a first 


4 




gate electrically coupled to a first node and a first drain, the first node being a 


5 




bias node; 




b. 


a second transistor having a second drain, a second gate electrically coupled to 


i 




the first node and a second source electrically coupled to second voltage 


p 




different ftom the first voltage; 


w 


c. 


a first resistor electrically coupling the first drain to the first node; 




d. 


a second resistor electrically coupling the second drain to the first node; 




e. 


a third transistor having a third source electrically coupled to the first voltage, a 


m 




third drain and a third gate electrically coupled to the first node; 


% 


f. 


a fourth transistor having a fourth drain, a fourth gate electrically coupled to the 


iff 




first node and a fourth source electrically coupled to the second voltage; 


is 


g- 


a third resistor electrically coupling the third drain to an output signal; 


16 


h. 


a fourth resistor electrically coupling the fourth drain to the output signal; 


17 


i. 


a fifth transistor having a fifth source electrically coupled to the first voltage, a 


18 




fifth drain electrically coupled to a second node and a fifth gate electrically 


19 




coupled to the frrst node; 


20 


j- 


a sixth transistor having a sixth drain electrically coupled to a third node, a sixth 


21 




gate electrically coupled to the first node and a sixth source electrically coupled 


22 




to the second voltage; 
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23 k, a seventh transistor having a seventh source electrically coupled to the second 

24 node, a seventh drain electrically coupled to the second drain, and a seventh gate 

25 electrically coupled to a first input signal; 

26 1. an eighth transistor having an eighth drain electrically coupled to the first drain, 

27 and an eighth source electrically coupled to the third node and an eighth gate 

28 electrically coupled to the first input signal; 

29 m, a ninth transistor having a ninth source electrically coupled to the second node, a 

30 ninth gate electrically coupled to a second input signal and a ninth drain 

3 1 electrically coupled to the fourth drain; and 

32 n. a tenth transistor having a tenth drain electrically coupled to the third drain, a 

33 tenth gate electrically coupled to the second input signal and a tenth source 
' 34 electrically coupled to the third node. 

M 8. The differential amplifier of Claim 7, wherein the first transistor, the third transistor, the 

13 fifth transistor, the seventh transistor and the ninth transistor each con5)rise a p-channel 

Ip device. 

W 

1^ 9. The differential amplifier of Claim 7, wherein the second transistor, the fourth transistor, 

the sixth transistor, the eighth transistor and the tenth transistor each comprise an n- 

1^ channel device. 

1 10. The differential amplifier of Claim 7, wherein the second voltage is electrically coupled 

2 to a common ground. 



9 



